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ABSTRACTS 

lAbSt Sf 'present invention rela.es to . « 

type organic electro ^"••f^ tha t is adaptive for 
method of fabricating the s ^^hat i light P emission 
extending life span as well as imp 

efficiency- . « ra anic electro luminescence 

An active matrix type org f^ Hi I. eat of the present 
display panel according t°f*^°£™"\%etl*J light 
invention includes: a substrate h.vxng ^ Qf & low 
emission area; a low refract ^ ™ and preventing a 

refractive material °" ^ . thin film transistors, 

refraction of an emitted l^ft. t subst rate having 

formed on a predetermned ovation o£ t proce ss having a 
the low refraction thin film by a * P dr±vi by a 
photolithography method a storage capacitor 

control signal from ™**££££ to ? to charge/discharge 
connected to the thl " fl ^^"S? and an organic electro 
a data *^** X ™^J^ X *J\£J.* process of the 
luminescence diode r ^£ a ™ d f £*J on the substrate, which 
thin film transistors to be forme emitting lign t by an 
the light emission area is expw 

exterior current and voltage. . th active matrix 

By above-mentioned compositi 0 "f, jne fche 

type organic electro lu ^ nesc ^ nc f mi ^ ^fght emitted from 
; e ?hod If fabricating »*»• ^Jts light ^ ^ 

the organic electro ^"J^J^e ma terial to improve 
rffiSS^-SV l^t^ofefficiency thereof. 



[Representative drawing] 

FIG. 4 
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SPECIFICATION 



[Title of the ^^° n l ORGANIC ELECTRO LUMINESCENCE 

ACTIVE MATRIX TYPE ««J"J" Q THfi sAME 

DISPLAY PANEL AND METHOD OF FABRICATING 1 

[Brief description of the * , genera l basic 

FIG- 1 is ** X ll ta l c tiJe matrix type organic EL 
pixel structure of an active 

display panel. =e . ,„ al view representing an active 

FIG. 2 is a s f T ct ^f^r av oanel of the related art. 
matrix type organic EL display ^ panel ot representin g a 

FIG : 3A Sod ? of the active matrix type organic EL 

5r.syss.r^ ^2 -v ting an active 

matrix^e V wording to a first 

Sediment of the present repres enting a 

EIG : 5A .Id of the act ve matrix type organic EL 

SSS^l"^ tlEi 4 £5 Anting an active 
matrix^ organic^fSspia; panel According to a second 
embodiment of the Present i™entxo£ repr esenting a 

matrix type organic EL di splW P« 

embodiment of the present inventij. representing a 

FIG : 9 s hod of the active matrix type organic EL 
fabricating method of trie a 
display panel shown in EIG. 8 step oy 

• ~~ ih»s reference numerals> 
<Detailed description of the reiei 
1 an insulating substrate 
30 70 : a buffer layer 
32' 7 2 : a semiconductor layer 
32a 72a : an active layer 
32b' 72b : an ohmic contact layer 
34,'74 : a capacitor electrode 
36 76 : a gate insulating filnv 



is .^ei.Mrie^tnr^ic ***** ^ 

48 ,88: a capacitor contact hole 
56 : a drain contact hole 
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cp 98 • an anode electrode 
6o', 100 ": a protective W« 

62, 102 : an a node - e *P° S e ? ec ? ro luminescence (EL) 
64, 104 : an organic electro 

layer 66, 106 : a cathode electrode 

68 : a low refractive thin film 

jailed ascription of the invention] 

[SSJ-S ^n^in, tne invention ana — ~* 

P-sent invention r^^^jffi.^ 
luminescence display panel, and mor P minescence dis play 
active matrix type ,<> r «« nl ° Acting the same that is 
&vr d *o? SS^lS^ a\ well as improve, 

light R ecenri°y? *%£T&. ^ ^u^ re^eT -SS 
panel displays with their weight and bu ^ ^ ^ t 

is the disadvantage of • ~«£*»d r J ysta i display LCD, a 
panel displays "duo. a liquij disP lay panel PDP, 

field emission display FE f'„ T display panel, 
and an electro luminescence ^. ^ S ^ive researches to try 
There have been P*^**""', * 0t *J? such flat panel 
to increase the display °* h . £L disp lay panel 

display a video image. generally classified into an 

* The EL display panel i ' 9*" era "* lic E L display panel 
inorganic EL display panel f" 0 '^ orga nic EL display 

in accordance with a used -atmal . ™ jr g . g driven 

P anel requires a high ^taj o f 100 z U di splay panel by 
with a voltage lower th« \norgani c ^ organic EL 

5-20V, so that it is P° s " ble to Further, the organic 
display panel with a low K «lt age display 
EL display panel can be " s< ? ** risticS s uch as a wide 
because it has excellent char act«« i and ^ h 

viewing angle, a high -JPfed resp . g suita bi e 

contrast ratio etc, ^.^Jfipiey because it is thin 

for the next generation flat aisp * 

ind light and has a good ^es^io ^ a pasS i ve 

On the other hand, there is ra include thin 

matrix organic EL display panel that 

film transistors se P arat j; iy matr:Lx organic EL display panel 

i. xiSEsr'in "5r.jr»u^ ^r-- *»« «- "» 
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etc thus an active matrix or^o ^ d £ll 

screen. t . ,. he oassive matrix type, scan 

TO describe this, in ™ e P* S ^ vice in a matrix, and 
lines cross signal *° driven accordance with 

the scan lines are sequentially «i inst antaneous 
f -me to drive each pixel, ^corainyj.* ' f an average 

b^ghtness is required as ™* £trd er to display a 

brightness and the number of l«« rdi ly , as there are 
required average brightness^ ac current should be 

more lines, a ^xgber voltage ana deteriorated, 
applied instantly, ^J se X Jo that it is not suitable 

power consumption is ^ncrea sea, disp iay. 
for a high resolution and large -ize i *• matr ix type, a 
Differently from thw L'.^fter, referred to as TFT) 
thin film transistor (hereinafter, ^ each pJ _ j 

opening and shutting each pixel is connected to 

the TFT acts as V *n7off by the pixel, and a second 
the TFT is turn^ on/off by t P de . g used as a 

electrode opposite to the i Iirst tive mat rix organic EL 
common electrode. In «» eh "J^Vc T the pixel is charged 
display panel, the ^voltage *PPl«« charged voltage m the 
to a storage <»P»«*?* Jo apply power source until the 
storage capacitor acts to a PPJ v \ hi tne organic EL 
next frame signal is *]f Jj^J*^ period regardless of 
display panel is driven for one «» ^ q£ scan ± 
the number of gate lines, i ^ , ^ organi c EL <U*Pl a Y 

r:*^ U ^^^^^^ 

device. th basic pixel structure of the 

Referring to FIG. 1, . t ^ e „? aS d 1 f gp P lay pan el includes a 
active matrix type organic EL d\splay p 

scan line formed in a first ^"ction, / seCond direction 
and a signal line ^"^n,befng separated with a 
crossing the first direction while being t* covere d by 

5esigna?ed gap ^^™{ w ^**J^m* supply line- 
the scan line, the signal H n * an * t r UCt ure of the active 
Further, the basic pixel structure ^ TFT 

matrix organic EL display ^\ f X \f^ an line L and the 

formed at an intersection area _of «>e s bet ween the 

clonal line, a storage capacitor t drive TFT 

lifting <jt and the power supply "ne a^^ ^ 

PoSef STK? -tins a S cu^ent -c, a„a an 
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^^J^r^^ an d stores a 

„t source IL ^-^JifS 

material is supplied with a f °* wa ^ i98ion layer formed 
electrons are ™ ved an d an electron transport 

between a hole transport layer a ™ h h le transport 

layer through a hole i^ect,on layer th. h ^ el#ct 
layer, the electron tranSP ^ Q sited between an anode 
injection layer that are deposited ft eleCtrode 
electrode supplying If**™ \ oles and electrons are 
supplying electrons. The moved n ission layer to 

combined together «^hin the ^ to emit light, 

generate a designated energy, the active matrix organic El. 
9 To describe the drive of the activ sign al is 

display panel ^og* ^Jg^*^ t ^ with the 
applied to a pertinent elec croa h - TFT is in a 

selection signal, a gate the jw g ^ applied 

turn-on state. At this moment j * da * thr0ugh the 

the drive TFT and "V' in P t he turn-on state, a 

switching TFT. If th n e ow ^ 1Ve su pp T i y 1S line is applied to an 
current from the power supply fchig caS<3 , the 

organic EL layer through the drive b . 8 

Also, the organic EL disp lay P _ s applied 

organic EL display panel can APP 1 * thfe pasS ive matrix 

32 current instantaneously lower than u> P^ panel 

organic EL display P««i' a ™L one frame period regardless 
can be continuously driven for one fra p 

of the number of selected lines. Her y ' ous for low power 
organic EL display panel is ^vantage screen . on the 
consumption, high resolution ^ jj^ display panel has 
other hand, the active matrix ^ organ throug h a TFT, a 
a structure where a curr e nt i a ired whi ch has a 

polycrystalline silicon p-Si TFT « "J electric field 
uniform crystalline ^ate so as for ^ ^ t 

effect mobility to be gi S is difficult to be adopted 
amorphous silicon a-Si TFT is ^" talline state of the 
because silicon part ^ es °* ^ YiSld effect mobility to 
amorphous silicon causes electric 

be low. , c ;iiron TFT has high electric 

The polycrystalline silicon Tfc * can be made on 

field effect mobility, thus a drive 

7 
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a substrate. Hereby, when the drive circuit 

the .rive integrated 

"a ^S-SS ^ Xo P W ° lyC te^ a rai^ 
silicon, there is ££r annealing in use of 

crystallization method by a lase 

amorphous silicon- diaaram of an active matrix 

FIG. 2 is a sectional Jf* 9 "^ ted art , explains an 
organic EL display panel of ^« rela ™ orga nic EL diode 
simple of a drive connected to n \ epresentg M 

and a storage capacitor in Fie. r emission method 

s^^M^n 1 . »- :i "- d throu9h ,n anode ° 

a lower electrode. related art organic EL 

Referring to FIG. Z, having a semiconductor 

display panel i^l^s a TFr x drain electrodes 

layer 32, ft gate electrode 38, _ ^ The TFT T ij 
50 and 52 on an insula ^cit?r c!t and an organic EL 
connected to a storage capacitor 

diode E. _ t includes a power electrode 

The storage ca P acl *°* H f S VSat are opposite to each 
42 and a capacitor electrode 34 that a » ween> Th e 

other with an insulating a ub |^ e 58 and a cathode 66 
organic EL dio* ™f h an orga nic EL layer 

that are opposite to eacn 

64 therebetween. .,,„ llv a source electrode 50 of the 
To be more specificaUy, a sourc ^ g drain 

TFT T is connected to the power elect ^ ^ lQwer 

electrode 52 is connected tc > tne anou 

electrode of the organic EL diode B- t light 

Generally, the anode 08 of a orraed of a light 
emission scheme, as ab ^ e ' for the emitted light to be 

layer 64. . ^ n-i^nlav panel driven by 

Y However, in the organic EL display P . g forTnecl 

the upper light emission ' «f^; e ^"^cause the light 
of the light transmitting £*£rxax smitted upwa rd 

emitted from the organic EL layer 

through the cathode 66. orqanic EL display panel has a 

On the other hand, the organic ^ where a buffer 

deposition structure of ^^^^Hg substrate 1 and 
layer 30 buffing fet-ean *h« xnjul-txng r 40 

the semiconductor layer 32, a first is capa citor Cst, 

be an insulating substance for the storg^ electrode 
a second insulating layer 44 be a t 7 h e i n rd tn ^ sulati ng layer 54 
50 and the power electrode 42, a third ms 
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between the anode 58 and ^"^^f^t^o^l 
proactive layer 60 between h o anode 58 a ^ ^ 
EL layer 64 are deposited one by p3 . ote ctive- layer 60 

Se^a la c y o e nt S ac t °' " -feting the layers 

^-"p^ 1 ^ to 31 are -S^^tTJU^^S 1 *? 
fabricating method of the *<** v ; .J*" 1 ^ pattern in such 
panel shown in FIG. 2 step going through a 

T fabricating method in a separate 

& exposure and developing. buffer layer 30, an 

Referring to EIG. 3A to 3X, d 34 are formed 

active layer 32 A and • capa cr tor alectr ^ ^ 3a 
on the insulating K su F b . s " a £ §q is formed across the 
this moment, the puffer layer thG flEst 

entire surface of the substrate m ^ ^ th# 

insulating material, the acta. a y firSt mask process 

capacitor electrode 34 are £^ £a b £ of the upper part of 
after spreading on the entire .sun Ufte siliC on. 

the buffer layer 30 in use of poiycry el ectrode 
Then, a gate plating ^J\ t the Antral area of 
38, as shown m FIG- 3B, - are ro film 36 and the 

the active layer 32a. «SS b a sec ond mask process 
gate electrode 38 are for * ea % cond insulating material 
after continuously de P°^ n on a tha substrate, as shown in 
and a first metal material on 

FIG. 3A. insulating film 36 and the 

After forming the gate J 4Q and a power 

gate electrode 38, an ™S£ a \^ g ul ££J substrate 1, as 
Electrode are formed on th • ? ayer 40 is formed 

shown in FIG. 3 . me * ir * insulating material on the 

by way of spreading a third ins rate ^ Tbe powe 

entire surface of the 1 "» ul * tin | f patterning by a third 
electrode 42 is formed by way . of J* eleCtrode 34 after 

.^nV" .^ritS e J?SSl on the upper part of 
depositing a seconu w 

the first insulating layer 40 insulating layer 

Then, as shown » FIG. 3D, a a ' x in FIG . 3C. 

44 is formed on the ^^^/^f" formed by way of 
The second insulating layer * after depositing a 

Patterning by a fourth mask P^J^ surface of the 
third insulating material on the e ^ seCond 

insulating substrate 1 m *i - secon d ohmic contact 
insulating layer 44 has fi "t ana tact ho i e 48 to 

holes 46a and 46b and * flayer 32a and a part of the 
expose both ends of the active layer 

9 
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power electrode 42. Herein, th e b oth en d seCond ohmi c 
layer 32a are connected through the first a drain 
contact holes 46a and ™» t ^ The left d 

TS^^r^^^^^ ia ' and the 

the ohmic contact layer 32b that is > ion p ^ 
impurities. Hereby, the »«=™^ e c layer 3 2a and the 
completed, which includes the active y 

ohmic contact layer 32b. semicon ductor layer, as shown 

After completion of *~ C °J ectrod . a 50 and 52 are 

in FIG. 3E, the source and drain electro ae ^ g 

formed. The source and drain ■ ° thirl metal material 

fifth mask process after Wo«"JJ • Jubstrate 1 shown 
on the entire surface of the "Wlatxng^ electrode 50 is 

in FIG. 3D. At this ^er electrode 42 and the 

formed to be connected to the power ■ ^ fe through the 

ohmic contact layer 32b of t h e ^ e ^ ^ 

ohmic contact hole (4 6b of FIG. JD) . corop ieted, which 

Through this process, the TFT is / lectrode 38 , 
includes the semiconductor layer 32 , ^ £ % he storage 

the source and drain electrodes SO , anc I 52 a 
capacitor Cet is formed at a o o«e»po % lectrode 34. 
the power electrode 42 and the cap tne cap acitor 

Even though not shown in ^^/^e Electrode 38, the 
electrode 34 is connected ^ to the with the power 

power electrode 42 is t> ormeo to w signal line, 

supply line located to be P^allel to the sig ^ 
Then, the third insulating layer formed 
. ' _ ,p The third insulating layer o* -lo 
shown in FIG. 3F. me tux*." •»■*» S6 bv a sixth 

S„" the £ e C „Vire a atTo" "he insulatin, »«»t. 1 shown 

in FIG* 3E- _, , ^„ _ -i-irrht emission area 

Then, an anode 58 is formed on a l^^em & ^ 

I as shown in FIG. 3G The «node 5» is ve mate rial 

mask process in use of a transparent^ ^ fche 
to be connected t-O une Z, 

drain contact hole (56 o f FIG- « J • to have an 

Then a protective la y e * bU " ,„ The protective 
anode-exposed part 62 **J h °™£j*Xg *y an eighth mask 
layer 60 is formed by wa y of pat ^rning y depos itin g 
process to expose a part of the anode » substrate 1 

a fifth insulating material on the insui layer 60 acts to 
shown in FIG. 3G. Herein, the protective iay 
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- tft T from moisture and impurities • 

protect the TFT i irom process including the 

Hereby, the mask proc ■ EL la er 64 and 

photolithography is Wljjjjr which forros an 

I cathode 66 are sequentially WSJJ^ 58 through the 
organic EL diode E along *^h fc he an ^ 3J 

anode-exposed part < 62 of FIG . 3W display panel is 

However, in case that tne s org [ light emitted in 

of a lower light -*';»^*^t^SL5 the substrate 1 
the organic EL la yer 6« t lig ht transmittance is 

there is a al«*<*;» n "?' "^hirt insulating layers 40, 
deteriorated by the first to third fabricating 

r T - d T M ac % n a d y , th !.e?f ^organi/lnsulating films such as 

silicon* nSS si S x and o£ the related 

Further, the organic EL J} 1 /? 1 ?* J*™ % plU rality of 
art emits light to the outsxde through ^ p ^ 

i^zzAir^r^ ^. .^rrr t^tsS'atas 

fight emissKn e^=; h on tt SSff o. classical optics. 



[Formula 1] 



I 1 — - = I « 20% 



r7 «" = 2^ r * ,7im/ ~2xl.5 2 5 

Herein, 'a' represents i"^™ 1 ^; ^ tractive 
emission efficiency, and n' "Presents tne ^ 

are deposited in the related art is according to 

„ H rte y d art "thereTs a disadvantaged that only 20% 
the related art, cnere is a ____ nic EL layer 64 to be 
of the light « rait \^ from the organic BJ^ y ^ thfl 

transmitted through the substrate 1 is 
display panel. 

CTechnioal Subject Matter to be J-«-* 

Accordingly, it is an object of the P£J> elecCro 
to provide an active thod of fabricating the 

saT": trpttveTofi^rovinfrbrightness and light 
emission efficiency thereof. 

[Configuration and Operation ,«* ^ the ^ven^onl ^ 

invent^ Sa^lT^gU™ Wprvsent 
?„vS„tLn Pa i n n e c l lud% C s C ? rd a n Iubstr.re having a defined light 
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evasion area; . 1.* "fr^ive tMn fiU^gJ. -[^ 1™ 
refractive nwil.erial on ^ e 8 «'™fd on a predetermined 
light; thin film transistor *. totm>4 on * | thln 

XoL.ion c£ tl>e = ^ p^ATtboglaphy method. 
r:im by a mask pro<:eb3 having a p» oi .g n al Irnm an 

switching and driving bv - a ™£V* ,. hin fi im 

exterior; a storage ca V^toz ^..unnected to ^ 
transistor to charqe/discWye « b _ data « diode 
ext.-lor; and an cle ° tr p ° lhi 7 f ilm transistors 

patterned by the mnsk process of the Uiin ' mission 
to bo formed on the ou^rat*, wh *f JJ"^™ rrcnt otl d 
area is exposed, emitting l^ght by -n excen. 

volinye. . ^ii-, < « ,-,aH-crncd bv the itirtak 

T ^ ^ flTSE" ?iS 'Snil-SJi "o oU the 
process of the thin rii then is 

organic electro luminesce ^<*£ « ltjCtro luminesce 
An active ™» ' ' * V^bJtSK having a defined light 
display panel includes a h t a h V in g f iin. farmed by 

emission at«»; a lo« t reZr *'™?\ to thp substrate in 
applying a low refractive ferial to the ^ thin fil[n 

.xLeHcr; a storage Vian.1 fro» the 



Cm) 



i6SS Th«" low 5 'retractive material includes « .«oqeJL 

.„d silica gel, which We a retractive r*. « (n) Ico- than 

1 - 5 - The organic electro lumlnes.enc, , diodo 

Sf ar^n" thf llgnrlisslon *oreV substrate; an 

° r0ani on A m g a h te,^ S ^r ^l^f^MlS a^a of She 
emiccion material on 1 tn« y electrode; and * second 

SSSS JSJTS a^J^ate^f £ an upper P art of 
rhe organic light mission layer to r.,,.t tne 
3Ur£a ?^ht film "resistors include: a semiconductor 
lay., ormed on tne substrate; a gate f ilm and 

> Ltc ciecrrodQ sacked acquentially nn an upper part or 
the 8 S em!con"Sor layer,- a drain electrode formed to b« 
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ejected to the n*^™^^ and a 

electrode of the "'^JeoS™ formca together with the 
^^iSt-J^S^lJ to the semiconductor layer 

and ..he storage capacitoL. capacitor electrode 

The storage capacitor ■ i nCiua • b £ a pre dete™incd 

separated fro, *^ «™^£J°; powV, elactrode insulated 
distance on the subttMtQ. . an £ *j£L ol: p1 strode and then 
fuom an upper part of the eopaci forme d to 

competed to the source electrode, as wen a 
...over the capacito. electrode. semiconductor 

anode a-«l a cathode, '•^ f '5* 4 ™J ,y ' - Mi „i includes indU'»<- 
The transparent conductive material w"™ 1 - 

^Tetho^of fabricating -^^S^fSSnrS'^ 
el^n-lu^^ f"^; y SSTi ^tractive material 
r«Cractive thin fll« i>y appxY t having a defined 
on the entire buj face ot a 8 ^* L ™ * a l **r on the 
light omission area; tormlng a buff. cr xa y r 
ouLtrate having the low ^«<*™ gj* the 

mask process to wwl Active layer md a capacitor 
subsi.rate; arming "=*^ aE i?f wd distance from «Hcb 

electrode separated by a P««"™ k pj:oc:e ss having 

other on tne buffer layer b « '_' f s a S^&Jllv forming a 
exposing, ^eloping, and ^£ odft at " a centra l 

qaLe insulating- Him a 9"; fl „ t ^nsulatinq lay«r 

part of the active layer; ^ "L , to tL gate 

on the «nti» s.rje of the ^ a po wcr 

insulating film and the gat • ^i;- L a £% rea cu .responding 
electrode on the substrate to cover an « 

to U.* capacitor elect rode of the tim in " « e enU rft 

forminq a second msuloting ower e i W :i-.rode; 

3U£ lece of ^ ^oJTe/raotive thin 

exposing U.e substrate onto whxoh _ the Aow ^ 
film on a predetermined a i.ea of the ^ct 1 ve y d 
I— electrode and the Ixght ^"^^^Vtive J -yc 
ion doping the substrate havi ng t ^ ing a source 

to complete a semiconductor r °™* lHl i by a 

electrode. and a drain ^ strode separa y 

predefined -i-*™ ^^Temicond.ntof layer^and the 
predeterminea area of the -eroico , tina iaye r to w»v« 
power electrode; to^.ln th iSrt^^i"0 - «r.in 
Slh^SI-^- Patte^U the thlre "^^J^K 
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t .f ractivc thin tH« ^^"g* ^ ^Si^^ 

condpr.LUa material on ^^J^« r^tivctni^ film 
substrate onto which it.« expo oca jlow . material l.u 

is coated; apply* "9 an organic "^^^wrS. in form 
the light emission "JJ JJJ"* i2 losing . second 

an organ,,-, light mission ■ * h entire aurface 

layer doped by a P t'/po "ft, anO the f"-^ *™*. ) 

a iu^uny j, . Mne i n eludes: forming a 

organic lumiftesceu^e 6x *»t?L+T having a defined light 
buffer lnyftr on the substrate nav^nq a » 
222 »on aiea by -ay of - «ak proccsa jro -v^ the light 

B ^ ^rK,'f« layer by way "H * *»*>*■ P*°« ss h f uing 

^JtS.?^^- f^^So^Soi-S ;"Sn n t g ra! 
gate insulating tilro and h gate a c * 0 -\- 00 iTiaalatinq ia yer 

,, _ f the ac tive lay*r; forming a tirst * ii^ulatinq -l*Y« 
^ C nti^ rVurr-r.-: of the substrain to cover the gat* 
on the cntx o sua _ . a 1 e i e «:i-.rode ; forming a pnwwr 

insulating film and the gat« area col r ^ponding 

rs-srsM sssss s 

predeLHffflined area of the *utive ^Y er . * rMtedp < on - 

complete a s^m. conductor layer, i. y pree iHi.tii:inlned 
and a .train electrode sejiHtatea Dy * J. . Qt 
Stance from each othe. through 

the semiconductor layer and th* P°. we * ZtZ „ 1ow 

low refractive thin £ilm so oo to form . ^^ce Si*" 
hole; and ^^^^^S t h ^^- ^ich 
?^^«d°li ..SSlS-thin film of the light emiaaion 
area i£ coated. 
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A methyl of fabricating an -f*^.3g^ f f,2i»rr;S 
eiactro luminescence display panel * ooA ^"- S£ ™ t erial 

-active thin fix. ? y y 1 ;^ 1 ^ ~iCS^"£S;«a 

Surface of the substrate hav .in, . the loj ' ~f*f Strode 
film; forming on actiw i*yer and a capac. • on 
separated by a pwrtaLenuned *"** n ** eS 3™ a vinq exposing, 
the butter layer by way ot %*>**Xuy XnnlJg - 9«t- 
developing, and etching/ se 1 d a £ cenLi *i par t ot 
insulating film and a gate K ^-^°<~L ,,!: ar 1(1U i= v<sr on the 
the active layer; forming a ^^..f" 8 "^^., ^ne gate 
* nti L \ nTli" and SS wS"^.^, ^ming^a p2-*r 
crecrrode 9 o^the tuba trate^r o .over . an ar«a c-r-pond.ng 

ferminq , a . oc jeond f) ln ^'; in «/^ w £ 9E ° strode, exposing a 
ti.e aubstrate to ..ovel enc p laver and the power 

oredetermlnpd area ot the a f L £ v * la £" in * the exposed 

ac- e T"° lTye^To Complete h SSSSic ST 5J-« ~ a 
a r C « ^etrode^an^ - drain oljecro^ -JP-^ by a 

'SSSfiSS ^rla^T tne^Tem^Suctor^Lyer" anS ,he 
pfedeteimiiiHd area ot v •__„•» < «« laup- | a cover 

cower Hlectrode; forming a rh Ltd xnaulatrng lays. u> co 

^ihstraLH so as to connect to rhe dram eieccroae. ,j ; _ rir> 
suostrai.« as <-« „,-„..,.<,- electrode luminescence diode 
The forming the of a transparent 

includes: torming a . 1 rst ei °" EC TJ having the 

conductive material on the emission area navi g 
substrate to which the lew r*f - active thin Jfi*'*** 

sssrl r^th-f^t 

?lght layer, and for* S^e ^ 

f£?J rnn^cLrcaJ^ilS^o^rhnyanlc l.»t emission 

ESa^ t as ^^.i^-S'ssss.-i - 

^S^ffifS" 1 '^' Preferred 

invention will be described in detail wivh reference 

FIGS ' A 4 basic" pixel structure of an active matrix organic 
KJ, display panel according to an e.ubodiment ot the pre**nt 
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invention can h*. the czne con! ignition and effect, and 
-tri? organic EL * « P 1.Y ^L^^Sn aVivf^S 

electrode »ta " d "£= d „ th „ EL dl.pl.y Pjnel 

„,,,^H^' U n ?h. l °iS1 ' ^ 0° the .re-„ .invent en 
Includes an insulallno substcite 1 with d w 
ibS !1» 68 . H ,~d on the entire ."rt.ee thereof . «TT 

*rl» ,„» refractive thin 111.. Mi. for ut»llll»J »«« 

aer ° g ?t i 'TFT' 0 T'i S connected 1.0 the storage capacitor Cat 
in i * .., , 1n ,, H P tC) be driven wh^n the gcue 
«nrt the organic bb oJo )« B to no dlode s 

signal is enabled. Hereby , JM 0 ^ rt 'Tr_ ot tna p ixe' 
generates th* l i.ght corresponding t<> l.lie size or x.n t- 

TFT T is connected to the power el*..:l.. ode 8*. -nd a oral 
electrode 92 ia connected to the .node 98 that is a luwet 
elprl rude of the orqanic EL diode E. 

CcncraLy, the «»ode 90 ot a low*, part light 
ocncraiiy, above. is for»«o of o lignt 

eimcoion scheme, as aDOVC, « . m , tted i iaht to be 
transmitting material ~ t Sb catM* 106 

cransmi i.ted at the organic ET. layei 1U4- v „ for 

;™ Untied of a metal wl l.h low work function .ho as for 
electros to b- injected smoothiy Jnt.o the organic ■ H. 

layer on°the other hand, a TFT T of the "layers 
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aubotra,, 1. «n which the low ref ractive til. 68 »^ 
and the semiconductor lay«r 7?.; a first lnsu,rt '- L "^ ^' r 
80 %r» be an insulating substance for the stooge capacitor 
CsL; a second insulting layer M Wwc« the .ou cj 
V *^/sh* qo ami the power electrode 8J; a i:" 

protective layer 100 include a contact hole tor connecL.ng 

^ ^S^S^/oro-nlc EL diode « 1. d in J 

light emission a re a T of the organic F.L ^splay pang 
without the buffer and insulating 1 *yera . The o'«»n^ 
diode E i..,-:1ude 3 an anode 98 formed of a transparent 
conducive material, a c-thode 106 formed - » e **J 

material and an organ 1 c EL layer i04 formed between the 
anode y» and lb* Jthode 106. The organic EL layer 104 
inSude -ahnl. injection layer, « hole transport lay«r, 
an elytron transport layer and an electron 
tL. that arc sequentially deposited between the -node 98 
I'd the cathode 106. Looking at its l.ght : ami £lon 
orinciole, if a current is applied be..w**n tne anode 
5fth U.hr.de 106, carriers including electrons -j-d 
notes h * "injected though th« hole i^^V^o.ted to 
2i^,-tron inicction lave. - Such carriers are t. raiisported to 
Vl? 9 ir emission Lyer (not ohown, formed between the hole 
transport layer and the electron transport layer througn 
the note Lransport layer and the electron transport l*y«r. 
At this moment, the hole transport layer and the "^"on 
tr«nsooi-t layer transport ihe carriers to a light emission 
material X* incre^e a probability of light emission 
combination wiLl.in the light eraxss.on loyf>*- " 
carriers «r.« injected, e*citons -re generated within the 
Tight emission layer, and Lhe generated .xelton* : *t^ 
lioht corresponding Lo a poloron energy gap to bocome 
CC H^ln, the generated TighL is radiated toward 
in.ui.ting substrate 1, 1. a low.t direc lon ; 

Tn the organic EL display panel with such a 
configuration, the light emitted from the l.yht 
layer of the organic EL layer 104 is radiated to -he 
outside through the substrate 1 wU1....it going through the 
Insulating layer, i.e., displayed on the display screen 
to improve a brightness and - brightness ^"-f™ 1 *' *«* 
Lhe liflbt i= not disp«r« fc d. becauco of goj-mj thiough the 
iow refractive thin film fe», but ul >1 ized 1 more on the 
display screen to improve a light emission erficleney. 

For exompie, the refractive rate of silica nerogel 10 
about 1.07, thus th« light emitted from i.h« organic *-L 
S?er 104 on ..he display screen can be known to improve by 
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Formula 2- 
T Formula 2] 

„ -_!_*„ — 1 -»_i_ = I = 50% 
'J«i»- 2rj 2 ''■■»' 2x1. 07 2 2v.V 2 

Hereby, the organic EL display pan«l according to the 
embodiment* '«f the present inv.nrl.n, elites th K- . 
layer and the insulating layer on the light emls*..nn area 
as well aa forming the law refractive thin r,l« 68, _ -o 
rnat the ligat emiUon efficiency can be improved about 

2 ' 5 'JS! rr,oTa ^'^aTd^rams rep-— a 

^T^rn in 5 fuch 

terioe of pro<-«s S es where a patte/.n drawn in a separai.e 
ZllZ 1m Lr-med by way of being transferred to a snbsLrate 
Z which a tSinVilm 1* deposited. Such Processes *ro 
photolithoqrapny inc3.uli.ng photo-resist ,,„tmg. 
& espooure and developing. refractive t.hLn 

Referring to nG.JAJ> I ' Jfwe ot 2 Insulating 
film 6ft is formeo ™ tJ £ 5 Jlow thin 
IS '-if reduces the thl. that the light g*»« . «|ed £roj tj 
_. nir n dlod^ E is refracted, thus ..he etnciency yi 
tneTigh : -ILtei from the lower surface of the "J^-Ling 
"Lirlte 1 ia improved. Km* a low retractive linn film 
ftft is formed ot a material with low refractive ,-*te, e.g.. 
mfl-inlv silica a^ronpl and silica gel* 

" Then? the huffer layer 10. an .cl .L« layer /2a and . 
„ MMtB ' m1 strode 7 4 are formed, as shown in Flo- bB. 
S'tSS "ome^tJc buffer layei 70 ia Jhj 
unl ive surface of the inflating substrate 1 with the low 
refractive thin film 6ft spread en it in i.m* uf the tiret 
insulating mate/ 5*1, then is patterns by a f^rot : m ask 
process l« leave an area excepL * light emission are* I. 
She "tive layer 72a and ..he capacitor •^/^'^H 
foj-nied bv a second mask process after ?P r<saa i"9 
Polycrystalline silicon on the entire surface of the upper 

Pa " iU^^StVffi.Si Mlm 76 and a gate .l^Lrod; 
7B. as shown in rlG. SC. .re formed at the cenl -al area of 
the active layer The gate insulating film 76 *nd_tne 

gate electrode 70 are termed by a .hi id mask process after 
continuously depooiting a second insulating material and a 
first metal material o.« the insulating sub*i - ate 1. as 
shown in FJ.G. ^ft. 
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A£«r formic the g«. inking * *1» ^^J^ 
qate el*ctrod. 78, as shown in FIC- W. -» ^ ^ 
layK r 00 and a p 0 w electrode «^£ tl 8 0 I* 

insulatxnq substrai.K i. me i n «=uiatinq mat»i>*l on 

formed by way of spreading a f sh0 wn in 

die ant.W* surface ofc the « ^£££, by way of 

via r .c The power elRuliode B<2 is ic« •' .„ eltor 
^terning by :h meek process ^^^SffS^ 

electrode 74 after depositing a second mewi 

tapper Pa ..-. 0 £ - FIC - 

Then, a second insulaljiig layer o i f « 

5Er formed on el- '^^^TiolJt^ SI/* 

r ,n The second insulating layer o«* • iWJ " . ' ; r < nn - 

P^tcrnlng by - fifth mas* P?^»*£*\ a g^*lT > *£ 
third insulting material on . he entire firot 

^r^dTSffi C S "a M a^Wtterned for 
anH second j-novilatxng x*y«rs v . gfob and a 

Cirst and second dta.r contact holes of Hlti 

capacitor «m*a«i hol «^ A° .^^wer electrode ft?, and, 
active layKt 72a ana apart ?f E£" t i * (> r the light 
in aridiLion. for the in.ul-r.lng 0 ?J 8tt ** # 1 ^ a 

S^tos. as? 5 

"«Z th. oils contact IM.r 
stains ueuiltl... . H=teby. »• L'S * 

la completad, wliirli includes tl» icdvr loysc 

OMi= ^"0^" .- !k , r t... .^conduct., 1.^; 7S. « 
the ohmic coiii.H(.t. layer /^d ^ f h 
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ohmlc contact hole (86b of FIG- SB) . lHfi(ld which 

Throuqh. this process t-.he iFT 1 is compj . 7S 

rwn though not shown in the drawings, the ...apacitor 
electrodle 74 is commuted to the gate •l.ciroda 78 , the 
powe* 2Utrod« 82 is formed to be u«HfJ«d with the power 
l°pply line located to be parallel in the signal line 

•Then the third insulating layer 94 is foxtnwu as 
shown in PIC 5G The third insulating layer 94 xs formed 
by way of ; pattern i„y by a acvonth mas* process to cxpot* 
the arain contact hole 96 and the light evasion area I 
art=r positing a fourth insulting «"tcrxal on ih„ 
entire surface ot the insulating substrate 1 shown i„ fig. 

5F - Then, an anode 98. as shown in FIG. W. 1»J»M on 
the light mission area I. The anode 98 is *" 
Sjh" -sk process in use of h transparent onduc v, 
L?erial to be connected to the drain electrode 92 Lhiuugn 
the drain contact hoi. (96 of FIG. be J . Hereby ™W JhJ 
anode 98 is formed on the substrate 1 uf the llqht 

^•^r pUSt %e^> P ^T- ^ ^ The 
SSSSSTllyrio ^%o^ed Sl w n w a y n o/ P ^V.e^ ] g by a 
ninth mast process to ..pose a part of Mu. anod e 98 JgJ. 
deposit, ".no a fifth insulating material on the in-uiating 
lt. rat e 1 shown in FIG. 5H. Herein 1 P»tec I 
layer 100 acts to protect the TFT T from mol.sl.me and 

imPUr Her:by, the mosk process Eluding the 
pnoLo^hography io completed, an organic EL . layer : 104 and 
I cathode 106 are sequent I ally formed. v £ e *:°*T t j£ 
organic EL diode E „u>ng with the anode 98 through the 
a^ode-exposed pel. (102 of FIC bl) as shown ,n FIG. 5 J. 

FIG 6 is a sectional view tei-resentrng on active 
„, d ,.,ix organic EL display p...«l according to a second 
embodiment of the pre*«..t invention, ^ 
characterized in thai the low refractive thin fi 1m 1 58 is 
located between the third insulating lay*-" 94 and the 
i££ »8 m comparison with FIG . 4 oJ7 .he first embodiment 
of 1 tict oresent invention. « 

Referring to FIG. 6, the organic EL display panel 
according to i.h* second embodiment o, the present 
invenUun Includes an insulating substrate 1 with a 
layer 70 on top thereof; * TFT T having a semiconductor 
lover 72, a gat* electrode 78 and source and dram 
electrodes 90 *nd 92 on the insulating substrate 1; and a 
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Tormed on a TiT T- eaoacitor est 

The Tfc'T T is connected to the sLotage capa^/- 

»l«i>al across w>. dM» 1 .icctrode 
«2 and a c!t»*r.ltor electrode 74 thai. *re ^teto each 
other with' an insulating substance «>areb a ^^e lS« 

tfTiilS 98 U„, is a lower 

elCCt ^ranr anoS nr.or ; lower par, Ugbl 

ami**;™ scheme, as above, is «orm«J of a l^yht 
l.ranamittiner material so as for the catted light to be 
i-ranomitted at U>« organic EL layer 1C4 . The cathoac iwo 
to formed L o? * metal with low worV function oo as for 
eLctrc^ to be injected smoothly into the organic EL 

'^"on^thc Other hand, « TFT T of the organic F.L display 
oanel has a deoo.-s ! l.ion structure of insulating layers 
wnore bnf r«? layer 70 buffing b*..w*en the 
subsrr«Le 1 and the semiconductor layer 72 a r I ,»t 
insulating layer 80 co be an in»«l*tin« ^ 

ssss rr; aocti.^™. 1 "^^ ™- 

82; . third insulating layer 04 between the anode 98 
hhi drain electrode 92; and a Protective lay*r 100 between 
the anodo 98 and l!»h organic EL layer 104 *r« deposited 
one by one. Tl.« first to third insulatlmj layers 80, «4, 
I" and the protective layer 100 include a contact hole for 

' : : ii,Ue S ft crcn t i y ? ye " e r^\1nt ll e y ml«ion area T of the 
o^c"" disp^y panel, the organic a J,.e E is formed 
on a third insulating layer 94 spread on the «ti« 
surface of the substrate after completion of tne i" 
The orqonlc e! diode F. includes an anode 98 f u,«,*d of a 
transparent: conducive material, a cathode 106 formed of a 
metal r.M.erial. and an organic EJ. lay«r 104 formed b « - 
\hl anode 08 and the cathode 106. The orqonxc tL layer 104 
includoa a hole inaction layer, a hole transport leyer, 
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arid cue i.ni.i iuuc ^- ^ ^ / - w ^ _ 

hol»* are injected though the hole injection layer and the 
electron iniectioii layer. Such carriers arc transported Lo 
a liqht emission layer (not shown) formed between the hole 
transport lcy«r and the electron transport layer through 
the 1-1, transport layer and the eJfir.i.rtm trans port layer. 
Ai- this moment, the nole transport layer and the electron 
transport layer transport the carriers to a light emission 
material to incr,,^ a probability of light """talon 
combination within the light emission layttf. If the 
carrier ^re injected, excitons are generaLed wo. thin the 
3lriht emission layer, and the gen*r«L«d excitons emit the 
light corresponding to a polaron energy gap to become 
extinct- Herein, Ui« generated light is radiated toward 
tAe insulaL J.ncj substrate 1 throuqh tne low refr«cLive thifl 
■film fift and the third ineuiating layer ^4. 

In the orqanic el display panel with such a 
configuration, the liqht emitted from the liqht emission 
layer of the organic FT, layer 104 is radiated not throuyJi 
the buffer l^y^r 70 and the first and second Insulating 
layer AO And 04, but throuqh the third insulating layer 94 
,nd the insuiatinq substrate 1 , thus a light emission 
efficiency ie improved as? as a brightness. 

tlG.* 7A Lc 7T are sectional diaqrams representing a 
fabricating method of the active matrix organic: EL display 
1Jcllie l shown in FIG. b step by step. Bddi pattern in such a 
fabricating method is formed by way of going through a 
series ot processes where h pattern drawn in a separate 
mask is formed by way of being transferred to a substrate 
on which a thin film is deposited. Such processes are 
phu i. o lithography including photo-resisL costing, aligninq 
& exoosure and developing, 

" Referring to FIG . 7A to 71, a buffer layer 70, an 
active iay<?i 7?h and a capacitor electrode 7d, a* .-shown in 
FI<^- 7A, are formed on an insulating sub*» rate 1. At this 
moment, the butter layer 70 is formed across the entire 
surface ot the insulating substrate 1 m use ot the first 
insulating material, then is patterned by a first jhhsIc 
process to lenve an area except a light emission area I. 
The yd.ivA layer 72a and the capacitor electrode 74 arc 
formed by a second mask: pmoefis after spreading 
polycrystalline silicon <m the entire surtaco of the uppex 
oart of the ImTfer layer 70. 

Then, a gate insulating film 76 *mi] a gate electrode 
78, as shown in FIG. 7£, are formed ab the central area of 
the active layer Is*. The gabe insulating film 76 and i.he 
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gate «lectrode 7« ore formed by a third mask P*°™** 
rontinuously depositing * second insulating mai hi ial and a 
£i?»t ntoem Q»t«rlHl on the insulating xnfostret* 1, as 
shown in fTfi. 7A. , hh ^, 

Afier forminq the gate insulating tiim 76 ««a r.ne 
g-Le electroae 78, as shown in FIG. 70, an 
layer 80 and a power electrode 8* are £o,m*d on the 
insulating substrain 1. The tirst insulating layer 90 is 
iS by w« y 0 f spreading a third insulating material on 
III i: L surface P ot the insulting substrate 1 shown ,« 
FTG 7B. The power electrode 02 io termed by w*y _ of 
oattcrninq by a fourth mask process to cover Lh* capacitor 
olectroae ™ * n.er depositing a second »Ht«l material on 
the uppfir part of the tirst insulating layer 81). 

Then, a second insulating layer 04, as shown in PTG 
7D, is formed. The second insulating layer 84 is * J ""«f 
uay of patterning hy «* fifth mask process after depositing 
a third insult I. ing material on the insula . i ng substrate 1 
shown in F'TG 7C. Then, the first nod secono. insulating 
layers 00 end 31 are pattern*,! Cor first and secono ol.m.r. 
contact holes 8 6a and ft fib and a capacitor contact hole 08 
to expose both end.s „£ the active layer 72* *nd a part of 
t ne power electrode 82 and, Jn addition, tor tie 
insi.lM-.ing substrate 1 of the light emission area I L«. 
reveal itself, in this rase, the patterning of the first 
and second insulating layers 00 and 84 is carried out at 
the same time mu*n the first and second ohmic contact hole 
86a and 86V, and the capacitor contact t.ule 00, so that the 
light emission area 1 can be reveled. 

Herein, both ends o£ the active layer 72c 
connected through the first and secono ohmic <:tmLact holes 
86a and 86b «nd the source and drain electrodes rormcd in 
III £,,11 owing process. The left «.ul of the active layer 
7?a becomes I drain area la, and the right end becomes a 

source area ib- 

The both exposed ends of the active layer 72a arc 
ion-doped to l.«r.ome the ohmic contact laywr 72b containing 
contains impurities. Hereby, the s«.«d conductor layer 7 2 is 
completed, which includes U.h active layer /2a and th« 
ohmic contact layer 72b. 

After completion of the semiconductor layer .2, as 
shown in FTC 7E, the source and drain electrodes 90 and 
97 are formed. The source and drain electrodes "e formed 
by a sixth mask process, after depositing a th.1 n metal 
material on the entire surface of the insulating substrate 
1 shown I >i FIG. 7D. At this momenL, ..he source electrode 
90 is formed to bo connected i .. the power electrode 82 *n„ 
the ohmic contact layer 72b of the source area lb tlu.«u«h 
the first ohmic contact hole (Bfea of FH,. 70) and the 
capacitor contract hole ;88 of fig. 7n) , and tho drain 
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ohmie contact hole (86b or ^TG. 7D> comp lcted, whJnh 

Through this proofs, tho l t at~ electron* 78. 

includes the semiconductor layer 72 the gat el J 
the source and drain alec t» des ^^^^^ between 
capacitor Cst is t° rcn « d at -h^- caear-ii »r electrode 74. 
the power electrode »?. ana uho C »P*"\ th capacitor 
P.ven P thouq h nor .shown ^ in the dr.- n «gj ; ^"P,, thc 
electrode ^ jf^^^ 0 ^^?^ «ltl. the power 
power Qlet-.i.eode 82 is ro. ™ -< "ii e 7 t o the slynal line, 
supply line located to bp P*" llel 94 J end cn e low 

* T Jlvo thTn in" 60 "re "S^-r'S'l, 'Ud - ^ 
refractive trim lmu uj " iv , yd an ri i.h© low 

j ct / • The third Insulating layer 

in Fl<*. 7S The t nir j formed by way of patterning by 
refracts thin film *8 """"J y dfa in contact hole 96 

a seventh mask process L<> form t no a r» d , 

niter depositing a fourth inaulacing ^terial and a 
refractive martial respectively ""the entire 
the insulating substrate 1 shown rn FIO. ^- 

Then, an anode 58, *« shown in fciu. 7G. • » ro 
U.« light omission area I. The ^^J^^^J. i ve 
eighth mask proce«* in use o* a Li-^W«« through 
material to b« connected to t*e dra.n e i««roa 

s-r« a - tea 

„od. « r .ed pant O^/^j:' ,.. pc „.„ t i„ s an . £ 
-Bll "^ «■ display I'-.-^r Cf- "in ia 2 
<j,ata«arl»od in thai fcha low ratrac "»» ™ 1„ 

locat.d «r,.„, t h« »obot«« 1 an" ', h ' , b """ ,," V th. 
coaparlaun »lth tna organ..": EL eunplay i* 
r.latad art shown In FIS. »• ot „ a „tc EL display pan.l 

.ccrK""- n ?ha"th[:-d-a^odJ,»„ t at the pr.-na J..v.ntaon 
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includes an insula., i n 0 substrate 1 with a 1 cm r e f r act vc 
tnin film 68 Si .read on the entire surface the, ceof a I k I T 
Pavlny - semiconductor layer 7?, » «ate el * c >* 0 ** ™ 70 

nr,e and drain electrode* 90 and 92 on a but «r J 
provided on the insulating substrate 1; and a storage 
caoacitor est and an organic EL diode E connected to the 
m T furtlwr, the organic EL display panel according to 
the thiol embodiment of the present invention has a i .ow 
refractive thin film 68 forme,! between an organic el di ode 
E and an insulating lay- 94 that is termed on a TFT T. 

The TFT T Ls connected to Che storage capacitor Cst 
and the organic EL diode e to be H-tven when the . gate 
signal ia enabled. Hereby, the organic e.L died* R 
generates the light r.c.e responding to the size of the pi*el 
Pional across t he data line DL . _ 

The storage capacitor cst include a ? ow " ^^aeh 
82 and a capacitor electrode 74 that arc s eppooice to each 
.thet with an insulating .substance therebetween The 
orqanic EL diode E Includes an anode M and a «l J 
that are opposj I *■ to each other with an nrgieiixc EL layer 
104 therebetween. At this time, the organic EL diode is 
ImJd in a state being deposited on the insulating 
substrate 1 having a defined light emission area . 

To be more speoi f ically, a source electron* 90 of the 
•i-fcT T is connected to the power electrode. 82 and a dr«»in 
elect rud* 92 is connected to the anode 9C that is a lower 
electrode of the organic EL diode E. .. . 

Generally, the c.orie 90 oi a lower pa;." light 
emission scheme, as above, is forced of a light 
-ran.smitti.ny material so as for the . hted light -to do 
rxansadtted at the organic EL laye. 104. 'Ihe cathode £6 
is formed ot a metal with low work function so as .Cot 
electrons to be injected smoothly into the organic EL 
I aver 104 

" On the other hand, a TfcT T and a Jight emission area 
T of the orqanic Hi, display panel has a deposition 
atructure ot insulating layers where a buffer layer 70 
buttinq between the insulatinq substrate 1, on which the 
lew r*rrar:tive film 68 is spread, and the 5 emiconductor 
layer 72; a first insulating layer 80 to be on insulating 
3 ubstanco tor the storage capacitor Cst; a second 
insulating layer 84 between the cource electrode 90 and 
the oower electrode 82; a third insulating layer ->4 
between Hie anode 98 and the drain elteutxod* 9*1 one i a 
protective layer 100 between vim anode 90 and the organic 
EL layer 104 are deposited one by one. The tirst to third 
insulatino l*y«r* 00, 04, 94 end the protect i « layer 100 
ixiclndft a contact hole for connecting the layers 
electrically. ^ -, Ujht - emission area I of the organic EL 



7S 

PAGE 26/59 » RCVD AT 5S/2005 3:38:43 PM [Eastern Daylight Time] ' SVR:USPT0EFXRF-1f3 ■ DNIS:8729306 * CSID: ' DURATION (mm-ss):15-22 



MAY 05 2005 3:47 PM FR 



TO 13583*4912851 1 ltt P . 27 



display panel J^n^S^I 
insulating layers 80 04 ^he cubstrace 1 with 

that arc ^"V*?* °Vii n f GO »rw? thereon. The 
the low refractive thin fxim ou bp £ormc d of a 

organic: EL diode C lnd " lles n . an a S de'lOS fo^d of « 
uSnaparent conducive '^erxai, a cath urte f« b „t*,acn 
metal material, and an organ ic EL Jayei iu ^ ^ 

the anode <»« and the cathode 106. The ' \ r 9 a rt iay<sr , 

include a hole in 3 ectlo» layer, o ^ ol ^ lft L ctron P injec tlun 
an electron transport * ri T between the anode 90 
layer that are sequentially V*a light emission 

and the cathode 106 b £ ween 1S th e .node 9. 

principle, iC a ™" cnc " ri _ 1 ' including electrono and 
and r.hH cathode 10 W w/ - ^ , ^ on layor and thR 
holes arc injected Thciugh h ^ ! r " f'a e tr/wport^l to 
electron inaction ^"^S^i^S^S^th. hole 
a liqht emission layer (nor hhowui i AV ^r throuah 

transport layer and the *" n ^ '^anaport lay*?- 

the hole transpori i*yer and the elect joi. tianapo J 

At this momenL, the hole t^Fy«« ° nd u ^ mission 

Station within ^ the li 3 ht «"^ E J t X^th" 32 
carriers arc injected, e *citon- » re J excitons emit i.he 
light emission 1 layer, and t ' " Lo become 

light corresponding to a pel*' «*» *n ergy g t> towarcl 
•xtJ.u:t. Herein, the generated iigh ; ^ ^° thln 
the insulating su&srraLw * through the row 

film 68 and the with »..Rh a 

in t >h 0 ^ an ^*^?JSd from the UghL emission 
configuration, the li| ht \ r s „ dl 3,.«d through the 

l^yer of the organic fch layer l ^ r _f ractiv a thin 

i '.Llatina substrain 1 on which the low M "» c " v " , u , . 
insulating buu» lioht emission . olticiency is 

film is spread, thus a xignt K.iij-aa* 

se-i«* of processes whein a pattern arawn a ^ 

n.^^w is formed by way of being transient ^ 
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w ^ t- D i l- Uaoraved. Such a low retractive Mi in film 
6? E'fSJu of "r^rial low retractive x*r.«. e.g., 

mainly silica aerogel and ^l* 0 * * c t" lvH layer 72a and a 
Then, a buffer layer 70 on , 1 9 J* y * re fol , ue d on 

capacitor electrode 74, as shown in FIG. . »J. a Rf 
the insulaclny substrate 1 ^J^\%J; uhe entire 
moment, the buffer layer 7 ^ insulating 

surface of «}• ^ 7?, 'J the capacitor 

m.n.erial, and the aci.w e ^ lay « process niter 

gate elecl-ode 78 ^cond insulating material 

" 3h -e r n ^in g R -the ? « ^ '^gj 

gate *l*.:t.rode 7«, as shown in FIC. 90, ^ ^ 

laynr GO and • pow*. Ynsulatino layer 80 i* 

insulating substwl.e 1- me "i, l5K ,., Hri3 ulatinQ mat.ni.ial on 
formed by way of jading ^^jfng ^S"" * »h«m in 
the entire surface of the j.j .-s.iiacj.ng f0i>ried by way of 

the upper pun. of the first ^^\^ ts »U wn in FIG. 
lb**, a second insulaimy laye - e*r 

9ft. 13 formed on the ^^^/f/'ff formed^ way «r 
an The second insulating layer o« ^7 ^ : « 

S5=-' -f / ^"Ll^l 

ntiiuugh the tirsi <an^ ^. , farmed in CJr« 

J^h^ P ^ I». *nd the right end becomes a 

source area lb, l«ver 72a are 

0toie J?r°U*l«i»» b ;. ^conductor layer 7,. 
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shown in PTG. 9F. the W^^TSJZS*^ ^ 
92 £ « formed. The source «>a droxn el •ci ^ ^ 

by * fifth mask pimeu inaulatinq subxtrate 

material on the entire o«rU« of the insuiati g lectrodQ 
1 shown in PTCS. DE. At «jx» momeh t. the »^™ y2 ^ 

90 is formed to bo connec.^d to the power ^ 
r.he ohmic contact l*y«i 72b . of the ^ the 

as."*™* ^s^eTSs? f \f ™- r s? ss 

ohmic contact hole (B6b of FIO. 9E) - compJ .«ted, vfhich 

Through this process, the TFT is ~ p ? 
includes the semiconductor lay*. J2. * h | / 3 rf storage 

«w°e r r ^ "ode 82 and the —or cjjo-o-. ; 
Even Chough not ahown in the, diawii , 70 , the 



Then, the third insulating layer 94, as -* own . * . 
PC t is fo'rmed. The third ^^la^ layer ^ j, ior-dby 
way of Patterning by a » ^"rth insulating 



way h--^--;v: ~/ «ri-er depositing a foucth incuiaiing 

VISJ-JTS the 9 insulating substrate. 

1 shown in FTG. 9F. oh is formed on 

The,, an anode 98, as shown ^ -J, ^Tby an 
Urn light cmxssron arp-i I. The anooe conductive 
seventh mask process in use of » %° z through 

material to be ™>.weeted J» th« <ta«J£ - 1 - ctrodQ 

<S£ r t 5^v. l9 ^rT00 M i.; B * M5? - -ve an 

SSE-JS, UTS, T^7 lB f« moisture and 

^Sreny, the mas, ^^104 ana 

nhorol i Urography is completed, an organic Ei. 
T jrthode 9 i y P 6 y are s^u^tially formed «, . ^ ^0 an 
oroanic EL diode F. along with the •iioOh 50 through tn. 

to the fi^st to Chir,l embodiments of the P™ n *"™*i™ 
eliminates Inorganic inaulating layers and forms the low 
"f" livfl thin film on the light emission area, tnat 
lit light erosion .KlcJ«u:y can be improved a* well as 
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brigh cn«s S . Furthermore, r n « org 'ItT^^ 
the fabricating method thereof ace ordi :.y *o ^ 

invention con change the p«ltxcn» "^JJJtic * of .:«rriera 
.athodc inacco^ nee wUh ^ chj .act- «^ ting TrC . 

supplxed from the TEi T, x tQ impr ove 

a^ed to .he L £^V ~ u a t W tJo"being configure.) 
brigM uess uniformity, . nus a 
with four TETS can be applied. 

[Effect of tlie invention] organic EL 

As described '^ ina method th*.*o£ according 

display t^nel and the fab rlc, dLing met t thln fiJm 

to U.e present invention has the = low ru eli „ l)0 «te 
formed on the subside and, in acW >l£*' %„ L ^ on the 

insulotinq fill- °t th * 

liqbt emission area through the fab icating - ^ 
tnin fil". tranaiotor. Du« to tn orese .-a 

organic EL display i^nel *=f?^^oi the organic FA 
invention radiates ^« in o«i i n. »»" the 

diode to Che low*r substrate , anO, xn £j£ - efficiency 
low rofractivH material, so Ut-!. nqnt 

can be improved as well as bvigntncc-. eKPi ained by 

Although ^ i F-^^^,^ e S b ^, it 
the embodiments shown in r .\ he o /" W . A r " J 3kii ied oerson in the 
should be understood to .^J^^J k £ the' embodiments, 
art that «.« in«Dtlo» n ^ l^^St lotions thereof 
but rci.her that various changes or "oo" irit of the 

invention. Accordingly, the s COpe ol Ln d , heir 

be docermined only by the appended 
equivalents . 
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tWhat is olaim«d is?l 

electro luminescence 
active raatrl* type organic, electro 



1. An «.-■•-- . . 
display panel comprising. . Haht emission ares; 

61 P /aubotrate '«v»«»* S B , iaoe nf a low refx-.tivc 

a low re£t*ctxvc thin » % losS ot Hg»» « 
material on the 3Ub 6 tr f L. ; reducing a a predet er«iMd 

thin film «f'^f'"' tho iow refraction tli.n 

location of tho substrate JavJ ng tho u , ogra phy m«Lhod, 

switching and anvmy / 
^ tCr t° r Uorage ^^^^Tto^ 

Hrt "iS e, 0 , 1 Siie electro lumino-anc. ^£™&J3 
the mLv process of ,he thin i 1- transit ^ ^ 
Z£U"»V STStSni current an- voltoge. 
2 . The -rtive «a«i* type organ <- ele n tho low 

aisplay panel f , M,n 'J*^ by the m«sk process of 
refractive thin f.lm ^ s t ;';™ s 7 che « ub3 trate h^>ng 
lhe thin fill" transistors in e*P° a 1ncluded in between 

luminescence cUorf*. 

^^4- M i PC tro luminescence 

3 . The a,Mve matrix r.ype > or*p£ ^ herein the low 

refractive material has a terras 
1.5. 

4 . Th e active natri* W cranio J^g^" , he low 
display, ^^cludes 8lic^ Aerogel an,, *ilica gel, 
SSch have r^rSt^rJt. C,l 1«« then 1.3. 

5. ThP active -r^ype •^/^i-^SSS 

A _.. 1r electro luminescence 

e £ y ,, rt i rs in^ 

mo teriai or, the light .ssion area o f ^ ^ 

an organic light e* 1 "^ 0 " ^J ht cmiss iun area ot th« 

light, emission >"^\^r^r *1 ectrode; 
substrate to «:over the first, electro 
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, «p q metal material on an 
a second electrode formed o £ ^ cQat the 

upper part of the organic light emis 
SSt"e surface of the substrate. 

, n - r electro luminescence 
7 . The active matrix ^^S " wherein the thin film 
display panel according to claim o, 
transistors includes: ^---d on the substrate; 

a semiconductor ° n * te electrode stacked 

a gate insulatxng f ilm and a g iconducto r layer; 
sequentially on an upper part of the cted to the 

• 3 /ctor laytrant th^st" electrode of the organic 
semiconductor layer anu u 

^ 0 ^r^x^ capacitor. 

^ • _ pipctro luminescence 
8 . The active matrix type org* m = e j£ ere in the storage 
display panel according to claim 

capacitor includes: separated from the 

^TpoUillectrode insulated fource 
(:ap acitSr electr.de and ^-J"^ \h. capacitor 
electrode, as v»ell as, rorme 
electrode. 

,. The active matrix type J£S5S?"S 
display panel accord!", to ^conductor layer, and 
SfSS^Sd second 'electrodes are an anode and a 

cathode, respectively. 

l0 . The active ™atri» type organic electro 
SS^"^SSr^«~2l Eludes indiu.-tin-o.ide 
(ITO) . 

U. An active matrix type organic electro luminescence 
display panel comprising: light emission area; 

a substrate having * de *V?* Vo™d by applying a low 
a low refractive thin film f ;°™ d °rder to reduce a 
refractive material to the substrate in 

loss of the emitting WW-' formed Q n a predetermined 
thin film transistors, formea having a 

location of the substrate by^ J » | driving by a 
photolithography method ' j 5 "* . 

rtrrfge fr ca p a aciror er connected to the thin film 

31 

PAGE 32159 ' RCVDAT 5/5/2005 3:38:43 PM (Eastern Daylight Time] * SVR:USPT(KFXRM/3 * DfflS:8. 29306 ' CSID: ' DURATION (mm-ss):15-22 



MAY -05 2005 3:48 PM FR 



TO 13583tt4912851 1 ltt P . 33 



Aa+a siqnal from the 
transistor to charge/disoharga a data sig 

eXt «ir 'oA»ic ex-tro hl u,»i~ diod e f *£ 
SKl^tS "ST «pf S£. and emitting Ugnt 
an axternal currant and a voltage. 

piectro luminescence 

12. The active matrix ^ owuc jl*o«o ^ 1qw 
display panel according *° g*™^ % ate ( „) less than 
refractive material has a retracriv 

1.5. 

electro luminescence 

13. The active matrix type »org»nxc «^ erein the Io „ 
display panel according o claim l , ^ gel , 
refractive material inc ludes sii l ^ 

which have a refractive rate (n) 

„ electro luminescence 

14. The active matrix type organic the silica 
display panel according to ^ clai- 1Q1 

aerogel has a refractive rate n 

„„j _ oipr.i-.ro luminescence 

15 . The active matrix type or^an e ^ erein the organic 
display panel according to claim 

electro luminescence ^VJJJ 1 ^ * transparent conductive 
a first electrode formed or a f trate; 

material on the light em^on a ^ e f f ^ e d of an organic 
an organic light ^ ht emiss ion area of the 

light emission firs t electrode; and 

substrate to cover the f irst e lect ro ^ material on an 

a second electrode formed o f a me ^ the 

upper part of the organic light emission 
entire surface of the substrate. 

16 . The active matrix typj . organic electro luminescence 
display panel according to claim 15, wnerei 

transistors inc , ludeS : . , or . formed on the substrate; 

a semiconductor layer f ormeo o n electrode stacked 

a gate insulating «1« t^^icoS^or layer; 

sequentially on an upper par * of the ^ mic ^ nneCted to the 

exectro ^^£^^ Lr ^ \<T tna 
seScon^otof l^er ^T^torage capacitor . 

17 . Tna activa '»TcSt, 
display panel according to ciaim 10, 

capacitor include^ electrode sep arated from the 
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bv a predetermined distance on the 
semiconductor layer by a pre 

substrate; and insulated from an upper part of the 

a power electrode insulated jlx ■ . fc the so urce 

electrode. 

M. The active '^"'^T i"' 

display panel according to "^conductor layer, and 

cathode, respectively. 

„,„„: r piectro luminescence 
19. The active matrix type organic eiec wherei n the 

display panel *£°^ t J° al Includes indium-tin-oxide 
transparent conductive material 

(ITO) . 

20 A method o£ fabricating an active matrix type organic 
electroluminescence f^^S applying a low 
forming a low ref surface of a substrate 
refractive material on the entire sun 

having a defined light emission substrate having the 

forming a ^« er la J w „ av of a mask process to 
low refractive thin film by way of sufc)Strate; 

-U 1 ^ Tc^ri r^^^fracn-c^ron 

developing, and etching, insulating film and a 

and the gate electrode; . sutost rate to cover 

forming a power electrode on the q sU ° de o£ the 

an area corresponding to the capacitor 

first insulating layer; r on the entire 

forming a secona i»» nower electrode; 

surface of the substrate to cover the power refractive 
exposing the substrate onto which the io ^ 

thin film on a P*^-*^"™* e j£ ssion SeTis coated; 
the ^rn-doprnrtte^subftrate^avTng the exposed active 

sssr 1 . ^"sssrsr o^r - --— ^ 

^ i:^^•th?5 ,d £!.»l.tin, layer to cover the source 



3? 



PAGE 34/59 1 RCVDAT 58/2005 3:38:43 PM [Eastern Daylight Time] ' $VR:U$PT0EFXRM/3 ' DM8:8729308 ' CSID: ' DURATION (mm-ss):15-22 



MAY 05 2005 3:49 PM FR 



TO 1358384912851 1 18 P. 35 



tr^c^r^ln SToAVtighc — ^ area is 

srssiJ 0 ^ ^u^^ 12, o£ the li9ht emissl °" 

area is coated. 

21 . The method according to claim 20 wherei, J fj^ 
less than 1.5. 

22 The method according to claim 20. ^ 
"the organlfalcctrode l-*™?* 0 T a tr'aneparent 

terming a first •l«<="° d « ° are a having the 

iS C °app?Ueg an organic ^ight £™& e ££ i £ f^rmTn 
light emission area having trie V 

organic light emission ^yer; an d material 
forming a «« co "t r ! S" ?h« substrate to apply an 
° e Lc?rIcar t signar\ f o aC \ne°%r^nic light emission layer 
together with the first electrode- 

23 . The method — ^fa iVt^i- P-fS 
^^r/t ^t^ Is^expot^ afte? forming the first 
electrode. 

24 . The -^^ ve ;-r d a in p 9 type semiconductor^ ayef do P ed 
5rt C 7 ?yprior and%he%\rst and the second electrode 
are respectively an anode and a cathode. 

--%„^^ 

(ITO) . 

,6 a method for fabricating an active matrix type 
organic l-to-f^g***^? STSt'rUe having a 
d e £ infrA?ht%m^" e on area b y vay of a maa* proceaa to 
reveal the light emission area; _ aDacitor electrode 

forming an active layer J™* * capac itor q ^ ^ 
separated by a predetermined distance 
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r a mask orocess having exposing, 
the buffer layer by way of a mask proce 

developing, and etching; insulating film and a 

Z^i^J^^^^ insulating film 

and the gate electrode; the SU bstrate to cover 

forming a power J« ™ electrode of the 

an area corresponding to the capacit 

first insulating layer; laver on the entire 

forming a second ^"ofer the electrode; 

surface of the substrate tc .cover the p ^ refractiV e 

exposing the substrate onto wnx c & laygr d 

thin film on a P^^^^l^ht emission area is coated; 
the Power^electrode and the ixgh^e, ^ 

W^^"*^^^^'* drain electrode 
Y forming a source *^*^ s l™ e * fro m each other 
separated by a predetermined distance * ctor layer 

through a predetermined area of 

and the power electrode; insulating layer and a 

electrodes; vH -i nsulatinq layer and the low 

refractive^ frL ^ « STk- 2 drain contact hole; 
for^in, an oroanic elect 

connected to «^ « IX of the light emission 
the exposed low .reiracuxvc 
area is coated. 

^ claim 26, wherein the low 
refractive rate n less than l.S. 

23 . xhe method .coordinate clai*. 26 , -herein ^ t he for„rn g 

thin film are sequentially st8Cke J; igsion material to the 
applying an organic light ems ectrode to form an 
light emission area having the first e±e 

-^oriiCaTecond" eleSide of a . -« - « £ « ^ 

SIS ?o UC ?re%f1a„i h c%trt t e-sl t o°„TaVt pother with 
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the first electrode. 

29 The method according to claim 28, further comprising 
forming a protective layer which a light emission part 
the first electrode is exposed, after forming the f irst 
electrode. 

™ The method according to claim 26, wherein the 
semiconductoJ layer is a p 9 type semiconductor layer doped 
by a P type ion, and the first and the second electrode 
are respectively an anode and a cathode. 

?1 The method according to claim 28, wherein the 
transparent conductive material includes indium-tin-oxide 
(JTO) . 

32 A method of fabricating an active matrix type organic 
electro luminescence display panel comprising: 

forming a low refractive thm film by applying a low 
refractive material to the entire surface of a substrate 
having a defined light emission area; 

forming a buffer layer on the entire surface of the 
substrate having the low refractive thin fllm ; elartrode 
forming an active layer and a capacitor electrode 
separated by a predetermined distance from each other on 
thS buffer layer by way of a mask process having exposing, 
developing, and etching; 

sequentially forming a gate insulating film and a 
gate electrode at a central part of the active layer; 

forming a first insulating layer on the entire 
surface of the substrate to cover the gate insulating film 
and the gate electrode; 

forming a power electrode on the substrate to cover 
an area corresponding to the capacitor electrode of the 
first insulating layer; . 

forming a second insulating layer on the entire 
surface of the substrate to cover the power electrode; 

exposing a predetermined area of the active layer and 
the power electrode; 

ion-doping the substrate having the exposed active 
layer to complete a semiconductor layer; - 

forming a source electrode and a drain electrode 
separated by a predetermined distance from each other 
through a predetermined area of the semiconductor layer 
and the power electrode; 

forming a third insulating layer to cover the source 

and the drain electrodes; , 
patterning the third insulating layer so as to form a 

drain contact hole; and ,. , An tha 

forming an organic electro luminescence diode on the 
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substrate so as to connect to the drain electrode. 

33. The method according to claim 32 wherein the low 
refractive material includes at least one of slllc * 
aerogel and silica gel, which have a refractive rate n 
less than 1-5. 

34. The method according to claim 32 wherein the forming 
the organic electrode luminescence dxode includes- 

forming a first electrode of a transparent conductive 
material on the emission area having the substrate 
which the low refractive thin film the buffer lay« f .nd 
the first to the third insulating layer are sequentially 

StaCk applying an organic light emission material to the 
light Emission area* of the substrate having the first 
electrode to form an organic light emission layer; and 

forming a second electrode of a metal material on the 
entire surface of the substrate to apply an electrical 
signal to the organic light emission layer together with 
the first electrode, 

35 The method according to claim 34, further comprising 
forming a protective layer, which a light emission part o 
the first electrode is exposed, after forming the lirst 
electrode. 

36. The method according to claim 32, wherein the 
semiconductor layer is a P type semiconductor layer doped 
by a P type ion, and the first and the second electrodes 
are respectively an anode and a cathode. 

37. The method according to claim 34, wherein the 
transparent conductive material includes indium-tin-oxide 
(1T0) . 
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